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TABLE 1

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - COMPLIANCE SAMPLE RESULTS
DECEMBER 2017 MONTHLY SUMMARY
Draft - Provisional Data

December 14, 2017 | December 14, 2017 || Maximum | Average
Parameter Basis 284ASPINF964 284ASPEFF963 Dischargze Dischargze
ASB Influent ASB Effluent Criteria Criteria
(mg/L) (mg/L) (mg/L) | (mg/)
pH G.u)* Field 3.08 7.55 - 6.0-9.0
Aluminum Dissolved 51 0.44 4.0 2.0
Arsenic Dissolved 0.0016 <0.0010 0.34 0.15
Cadmium Dissolved 0.0022 <0.0010 0.009 0.004
Calcium Dissolved 360 320 - -
Chloride Total 1.7 1.8 - -
Chromium Dissolved 0.0050 0.00051J 0.97 031
Copper Dissolved 1.2] 0.0033 ] 0.026 0.016
Hardness Dissolved 1200 1000 - -
Iron Dissolved 150 0.24 2.0 1.0
Lead Dissolved <0.0010 <0.0010F1 0.136 0.005
Magnesium Dissolved 84 ] 56] - -
Nickel Dissolved 0.48 0.0076 0.84 0.094
Phosphorous Dissolved <0.20 <0.20 - -
Selenium Total 0.00157 0.00067 J NP 0.005
Sulfate Total 1900 1900 - -
Zinc Dissolved 0.64 B 0.0055J B 0.21 0.21
Acidity Total 660 <2.0 - -
Alkalinity (Bicarbonate) Total <48 290 - -
Alkalinity (Carbonate) Total <24 2.9 - -
Alkalinity (Hydroxide) Total <14 <14 - -
Alkalinity (Total) Total <4.0 240 - -
Total Dissolved Solids Total 2900 3000 - -
Total Suspended Solids Total < 10 11 - -
Notes: Abbreviations

1. pH values are field measurements and are

reported in standard units

2. Discharge criteria and basis for maximum and
average values are listed in the Request for
Approval of Modifications to the Removal Action
at the Leviathan Mine Memorandum (U.S. EPA,

reporting limit is shown.

< - Constituents that were not detected are listed as "<" and the

J - Results noted with "J" are an estimated value or were less

than the reporting limit but greater than or equal to the method

detection limit.
B - Compound was found in the blank sample

F1 - MS and/or MSD Recovery is outside acceptance limits
mg/L - milligrams per liter
NP - Not Promulgated
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY

Draft - Provisional Data

Manhole 4 or 5 Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 (Na SI;I 3:sin Manhole 7 or 9 Aspen Seep Bioreactor
Influent’ (Biocell 1 Influent) Effluent/Biocell 2 . 8 (Biocell 2 Effluent) Effluent
Date location)
Influent)

Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP

(gpm) |(G.u)]| (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (sn.) (mV) (s.u.) (mV)
01/07/112 8.5 292 434.1 6.50 -134.0 5.98 -200.1 - - 6.08 -216.2 6.15 -4.9
02/01/11° 8.0 3.07 423.8 6.75 -332.2 6.86 -279.7 - - 6.59 -297.0 6.62 93
03/11/11 8.5 3.05 384.7 7.66 -239.2 7.11 -344.7 - - 6.85 -370.1 7.05 -73.4
04/19/11° 30.0 2.61 454.9 - - - - - - - - 4.72 172.9
04/26/11 29.0 291 362.1 7.45 -199.2 6.58 -346.5 7.42 -232.8 6.41 -369.7 7.22 -144.6
05/03/11 27.0 2.90 355.0 7.70 -264.8 6.56 -361.5 7.81 -264.9 6.54 -402.2 7.60 -137.5
05/11/11 24.0 2.84 344.2 6.81 -198.2 6.31 -229.0 6.99 -200.7 6.23 -204.0 6.99 -139.2
05/20/11 17.0 3.03 3724 8.10 -282.2 7.09 -361.8 7.89 -219.6 6.39 -367.9 7.36 -44.1
06/01/11 17.5 292 378.6 8.18 -175.7 7.11 -360.0 8.14 -272.8 6.55 -337.9 7.32 -50.3
06/15/11" 15.6 3.18 407.7 - - - - 8.60 -231.3 - - 8.15 -3.9
06/21/11* 14.7 3.09 415.6 - - - - 8.15 -184.2 - - - -
06/28/11° 15.0 295 204.5 7.66 -503.6 6.94 -581.5 8.44 -458.1 6.93 -581.5 7.52 -85.1
07/06/11 14.0 2.95 237.1 8.37 -50.3 6.98 -525.6 8.10 -382.9 6.75 -550.2 7.81 -249.1
07/13/11 13.8 2.88 3522 8.46 -312.3 6.83 -412.1 5.43 -48.5 6.67 -420.1 7.84 -374
07/19/11 13.0 3.11 304.3 7.27 -462.3 6.93 -434.0 8.40 -407.5 6.85 -436.0 8.0 -86.6
07/28/11 - 2.98 320.8 8.32 -294.3 7.10 -393.6 8.55 -165.4 6.99 -376.0 7.90 -70.4
08/04/11 12.0 3.12 337.7 7.88 -416.0 7.20 -437.3 8.73 -437.5 7.11 -431.8 8.14 -155.7
08/11/11 12.0 2.85 360.2 7.72 -456.0 7.27 -421.6 8.95 -421.9 6.87 -443.0 8.04 -162.8
08/17/11 12.0 3.00 362.5 6.93 -291.8 6.84 -415.5 8.60 -338.3 6.92 -437.7 7.97 -187.8
08/24/11 12.0 3.01 362.8 6.42 -257.0 7.08 -405.5 8.30 -277.9 6.84 -402.2 7.85 -164.4
08/30/11 12.0 2.90 350.9 8.23 -321.5 7.27 -433.4 7.49 -366.0 7.05 -428.0 7.63 -63.5
09/08/11 12.0 2.98 362.2 7.66 -387.0 6.98 -405.5 7.55 -375.2 6.80 -402.3 7.91 -183.6
09/15/11 12.0 3.01 385.0 8.16 -194.0 6.97 -372.7 8.38 -359.1 6.90 -342.6 8.07 -146.1
09/23/11* 12.0 299 400.1 - - - - 6.81 -142.1 - - 8.30 -295.9
09/28/11 12.0 2.86 429.9 7.29 -312.1 6.76 -232.9 7.11 -108.4 6.71 -224.1 7.54 -131.1
10/06/11 12.0 2.96 389.0 6.73 -220.1 6.48 -281.5 6.55 -250.8 6.80 -331.8 7.01 -159.3
10/20/11 - - - - - - - 7.50 -375.9 6.93 -365.1 - -
10/21/11° - - - - - - - 3.14 416.8 6.86 -365.1 - -
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY

Draft - Provisional Data

Manhole 4 or 5 Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 . Manhole 7 or 9 Aspen Seep Bioreactor
Influent" (Biocell 1 Influent) Effluent/Biocell 2 (NaOH dosing (Biocell 2 Effluent) Effluent
Date location)
Influent)

Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP

gpm) |(Gu)| (mV) (s.u) (mV) (s.u.) (mV) (s.u.) (mV) (s.u) (mV) (s.u) (mV)
10/27/11 - 3.13 424.5 - - - - 6.91 -189.7 - - - -
10/28/11 11.5 291 375.7 7.26 -186.5 6.68 -246.5 7.41 -215.3 6.84 -265.3 7.10 -159.0
11/08/11 - 3.12 368.8 - - - - - - - - - -
11/10/11 11.8 3.08 369.9 - - - - 7.13 -213.9 - - - -
11/15/11 11.5 3.08 371.9 7.89 -335.8 7.21 -223.6 7.54 -252.3 6.68 -348.3 7.14 -109.9
12/07/11 11.0 2.86 3754 7.30 -260.8 7.01 -347.1 7.51 -387.9 6.72 -334.1 7.21 -114.9
01/04/12 - - - - - 7.72 -232.2 8.13 -148.7 6.19 -344.4 7.65 2424
01/05/12 10.0 2.65 396.7 7.14 -406.2 8.34 -368.0 8.40 -318.9 6.16 -380.4 8.20 -31.6
02/10/12 9.0 2.70 400.0 8.60 -246.9 7.69 -248.7 - - 7.15 -264.4 8.04 61.5
03/08/12 8.6 243 401.0 8.61 -301.3 8.21 -240.5 - - 6.89 -296.8 8.47 81.3
04/19/12 8.3 2.92 395.1 8.20 -305.7 6.87 -357.7 8.51 -375.3 6.50 -342.9 7.49 -94.7
04/27/12 94 3.15 377.9 822 -90.6 7.00 -239.6 8.14 -286.9 6.52 -388.1 7.56 -75.8
05/03/12 7.8 2.99 369.7 7.99 -288.6 7.27 -286.9 8.12 -348.5 6.68 -387.7 7.80 -33.5
05/18/12 - 2.58 394.3 8.04 -220.4 6.84 -251.4 7.58 -313.4 6.67 -281.9 7.64 -106.5
05/30/12 7.8 3.16 363.3 8.06 -287.9 6.94 -431.6 8.38 -348.0 8.97 -420.8 - -
06/06/12 7.9 2.60 399.6 8.36 -224.6 6.71 -365.3 8.46 -356.2 6.83 -394.2 7.86 -51.7
06/14/12 6.8 3.02 376.8 7.09 -426.9 7.23 -354.6 8.81 -350.3 6.94 -357.8 7.62 -169.2
06/18/12 7.2 2.76 3954 8.45 -319.4 7.38 -402.1 8.24 -420.6 6.98 -399.7 7.87 -174.3
06/26/12 6.8 3.01 369.3 8.01 -293.3 6.98 -360.6 8.23 -272.9 7.27 -355.7 7.82 -203.7
07/05/12 6.8 2.98 363.9 8.39 -397.1 7.14 -430.6 7.60 -346.7 7.07 -418.4 - -
07/11/12 5.6 2.82 403.1 8.00 -346.1 7.22 -406.7 7.58 -388.7 6.76 -398.6 7.49 -144.9
07/18/12 6.0 2.85 396.4 8.38 -402.9 7.01 -421.0 7.94 -374.0 6.83 -420.0 7.39 -337.9
07/24/12 6.5 272 403.0 8.30 -412.1 6.98 -409.6 7.96 -389.9 6.91 -412.9 7.51 -129.0
08/02/12 5.8 2.81 437.5 8.05 -396.3 7.43 -405.5 8.91 -97.1 7.29 -389.6 - -
08/06/12 5.3 2.89 395.8 7.92 -353.2 7.72 -446.1 9.50 -16.0 7.71 -428.5 - -
08/14/12 6.0 2.85 470.5 8.37 -326.7 7.07 -351.8 8.33 -274.0 7.02 -342.5 - -
08/21/12 5.3 2.83 390.7 8.55 -438.1 7.34 -425.5 8.48 -407.5 7.36 -429.1 7.03 -156.2
08/28/12 5.6 278 427.9 8.40 -401.5 7.30 -409.7 8.17 -368.0 7.16 -409.3 7.44 -131.3
09/05/12 5.8 295 478.0 8.44 -360.4 7.44 -360.2 8.35 -300.9 7.27 -342.2 8.03 -99.9
09/13/12 5.6 291 428.7 8.41 -380.4 7.45 -389.9 8.13 -361.1 7.45 -390.9 7.76 42.5
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY

Draft - Provisional Data

Manhole 4 or § Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 (Na SI;I 3:sin Manhole 7 or 9 Aspen Seep Bioreactor
Influent’ (Biocell 1 Influent) Effluent/Biocell 2 . 8 (Biocell 2 Effluent) Effluent
Date location)
Influent)
Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP
(gpm) |J(.u)] (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV)
09/19/12 5.5 2.99 446.9 8.24 -359.8 7.36 -367.1 7.85 -321.5 7.26 -372.9 7.97 95
09/26/12 54 3.11 482.0 6.60 -311.9 6.76 -3333 8.27 -261.7 7.07 -357.6 8.09 355
09/27/127 - - - - - - - - - - - 7.82 -124.6
10/01/12 5.5 292 461.7 7.87 -360.3 6.72 -362.0 7.48 -299.5 6.42 -345.8 7.58 374
10/04/127 - - - - - - - - - - - 7.71 59.0
10/10/127 55 249 428.6 8.16 -374.5 6.95 -382.2 7.42 -322.2 6.71 -379.5 7.87 429
10/17/12 54 2.50 432.0 8.53 -351.0 7.44 -347.6 8.23 -314.7 7.15 -350.8 7.89 24
11/07/124% 55 246 4356 - - - - 7.46 67.5 - - - -
11/14/12° 5.5 2.52 344.1 7.46 78.0 6.85 52.8 7.32 48.0 6.80 76.5 6.82 104.3
12/11/12 5.0 2.0 454.5 7.7 -37.9 6.9 -101.9 8.0 -109.1 6.5 -291.0 7.21 120.5
01/09/13 5.1 225 464.2 691 -1633 6.71 -208.3 - - 6.41 -231.1 6.84 -19.7
02/07/13 5.0 1.81 4359 8.91 -190.2 7.17 -2894 8.89 -158.6 7.17 -269.5 8.60 -39.5
03/01/13 5.0 2775 502.8 8.21 -174.0 7.67 -2497 8.47 -223.8 7.14 -224.9 8.42 -133.0
03/22/13° - - - - - - - - - - - 821 814
04/11/13 5.0 2.80 484.9 845 -102.1 7.27 -247.5 7.70 -198.3 7.07 -264.1 8.07 105.5
05/01/13 5.0 291 426.5 8.63 2074 7.31 -267.3 7.62 -231.8 7.15 -264.1 7.35 -59.9
05/12/13 5.0 2.88 371.3 8.51 -2239 7.27 2759 7.87 -241.9 7.01 -320.0 - -
05/20/13 45 2.58 3523 - - - - - - - - 8.01 83.0
05/21/13 - - - 842 4123 7.23 -420.9 7.59 -379.8 7.05 -419.7 - -
05/30/13 4.5 278 451.2 8.49 -322.8 7.31 -336.2 8.06 -305.5 7.33 -328.3 7.94 -1122
06/03/13 4.4 278 4152 8.54 -317.8 7.36 -404 4 7.30 -346.5 7.20 -371.6 8.17 -1557
06/06/13 45 278 437.8 8.31 -364.1 7.42 -402.9 7.90 -304.1 7.30 -411.2 7.86 -30.2
06/12/13 42 270 458.6 7.58 -373.1 7.61 -352.8 8.33 -259.9 7.46 -348.2 - -
06/17/13 42 2.87 421.8 8.32 2914 7.31 -302.6 8.85 -367.9 7.21 -381.3 7.75 -479
06/25/13 42 2.60 427.0 8.18 -343.6 7.17 -374.9 7.65 -313.7 7.11 -373.7 7.82 -794
07/02/13 4.0 2.61 421.0 8.20 -3284 7.14 -380.6 7.60 -289.7 7.05 -366.0 7.83 -133.0
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY
Draft - Provisional Data

) Manhole 4 or § Manhole 6
Aspen Seep Blolreactor Manhole lor2 (Bioce!l 1 (NaOH dosing Manhole Tor9 Aspen Seep Bioreactor
Date Influent (Biocell 1 Influent) Effluent/Biocell 2 location) (Biocell 2 Effluent) Effluent
Influent)

Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP

(gpm) |J(G.u)]| (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV)
07/09/13 4.0 2.59 442.9 8.39 -315.0 7.26 -359.2 7.81 -284.7 7.31 -366.7 7.73 -27.7
07/16/13 3.6 2.65 395.0 827 -373.7 7.35 -407.0 8.07 -323.9 7.15 -400.9 7.76 -86.3
07/23/13 4.0 2.60 407.3 824 -3543 7.30 -388.2 7.56 -347.2 7.34 -367.9 7.86 -19.9
07/30/13 4.1 2.59 399.7 827 -396.8 7.26 -419.2 7.32 -428.9 7.35 -428.9 - -
08/06/13 4.0 248 4432 8.34 -368.1 7.23 -373.9 7.63 -325.1 7.33 -378.2 8.25 -38.0
08/14/13 4.0 2.60 428.5 8.26 -371.9 7.18 -378.9 7.49 -327.5 7.08 -375.6 7.36 -91.0
08/20/13 4.0 247 4343 8.90 -371.3 7.48 -316.5 7.74 -313.3 7.23 -314.7 7.47 -4.6
09/09/13 3.6 233 426.3 7.69 -58.3 7.43 -231.7 7.96 -110.7 7.21 -241.3 7.50 -3.7
09/17/13 35 2.57 417.8 8.15 -2322 7.06 -257.7 7.41 -259.1 7.03 -330.3 6.89 26.1
09/24/13 35 246 430.9 8.11 -356.3 7.31 -383.6 7.83 -222.8 6.72 -352.3 7.86 359
10/02/13 3.6 2.31 440.1 7.99 -332.5 6.33 -372.0 7.67 -341.9 6.85 -381.4 8.00 -214.0
10/07/13 3.6 226 448.6 7.89 -301.4 6.64 -314.9 7.30 -297.5 6.63 -320.2 - -
10/16/13* 3.6 2.62 430.5 - - - - 8.06 -12.0 - - - -
10/22/13* 35 245 4324 - - - - 7.55 72.0 - - 6.81 99.7
10/30/13 3.6 228 427.0 7.75 -356.4 6.79 -353.6 7.56 -304.9 6.84 -354.7 - -
11/05/13 3.1 2.13 452.6 8.47 -295.5 7.08 -344.9 7.53 -275.8 7.00 -316.2 7.13 97.5
12/11/13 35 247 415.7 - - - - - - - - 7.81 -181.7
12/12/13 - - - 6.45 -266.6 6.47 -314.7 6.57 -315.5 7.14 -252.3 - -
01/02/14 32 4.10 392.7 7.30 -249.7 6.25 -244.2 7.91 -222.3 6.90 -257.3 7.50 -144.2
02/13/14 35 246 416.2 82 -289.3 7.34 -352.4 6.97 -298.4 7.23 -351.2 7.68 -2933
03/12/14 3.0 2.58 5164 8.31 -184.1 7.52 -291.8 7.85 -343.3 7.19 -279.1 7.04 54.1
04/15/14 2.8 2.81 458 8.02 -205.1 7.11 -346.6 8.1 -255.6 7.29 -374.1 8.03 -151.2
05/08/14 2.0 2.7 221 8.42 -259.2 7.03 -14.3 7.69 -300 6.7 -324.7 7.49 -83.4
05/13/14 2.5 2.81 466.3 8.63 -265.4 7.05 -303 7.93 -314.6 6.9 -309.6 7.93 -90.1
05/28/14 2.7 2.82 437.2 8.27 -380 7.3 -398.5 7.47 -351.5 7.22 -408.2 8.03 -142.1
06/03/14 2.5 2.90 502.6 8.41 -306.0 7.41 -314.6 7.43 -290.2 7.33 -321.1 7.35 -52.0
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY

Draft - Provisional Data

Manhole 4 or 5 Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 (Na SI;I 3:sin Manhole 7 or 9 Aspen Seep Bioreactor
Influent’ (Biocell 1 Influent) Effluent/Biocell 2 . 8 (Biocell 2 Effluent) Effluent
Date location)
Influent)
Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP
(gpm) |J(.u)]| (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV)
06/09/14 2.0 293 443.4 8.24 -351 7.4 -369.8 7.54 -343.2 7.25 -361.8 - -
06/17/14 2.5 2.74 439.7 8.3 -355.5 7.32 -381.1 6.83 -273.5 7.39 -393.5 - -
06/24/14 2.0 2.97 419.3 8.33 -365.2 7.38 -392.8 7.29 -320.1 7.32 -387.1 - -
07/02/14 1.8 2.71 425 8.28 -369.4 7.37 -403.1 7.56 -357.4 7.34 -397 - -
07/08/14 2.0 2.81 411.6 8.25 -386.7 7.36 -399.9 7.49 -345.8 7.34 -369.8 - -
07/16/14 24 2.59 433.2 8.32 -375.2 7.54 -401.3 7.54 -328.3 7.49 -396.1 8.07 -221.8
07/23/14 22 2.88 433 8.33 -365.2 7.3 -366.1 7.11 -305.8 7.16 346.2 7.87 -170.2
07/29/14 2.0 2.82 463.4 8.31 -325.7 7.38 -342.5 7.64 -294.2 7.30 -345.7 8.33 -203.2
08/06/14 2.0 2.96 568.7 8.48 -281.3 7.68 -317.9 7.87 -253 7.63 -313.1 8.34 -93.8
08/12/14 2.0 2.74 490.3 8.41 -259.4 7.32 -334.4 7.60 -271.0 7.30 -333.3 7.74 -96.4
08/19/14 2.1 2.88 496.4 8.45 -237.3 7.41 -317.7 7.53 -276.4 7.38 -312.1 7.32 -954
08/26/14 22 2.95 505.1 8.51 -247.4 7.55 -306.3 7.77 -242.2 7.48 -297.2 7.54 -43
09/02/14 2.0 2.8 512.8 8.5 -276.8 7.54 -318.9 7.71 -224.1 7.45 -331.7 8.33 -113
09/9/2014'° 1.9 286 | 4981 - - - - f f - - 781 190
09/15/2014"° 18 2.83 482.7 - - - - - - - - 7.9 69.4
09/22/14 2.0 2.86 482.6 8.34 -277.5 7.42 -316.8 7.85 -248.5 7.25 -299.5 8.11 -21.6
09/30/14 22 2.8 479.2 8.19 -279.2 7.41 -335.4 7.91 -249.4 7.40 -332.4 - -
10/06/14 2.0 2.62 484.9 8.33 -241.5 7.52 -248.4 7.91 -247.2 7.56 -225.6 - -
10/14/14 2.0 291 155.6 8.36 -402.9 7.69 -411.4 7.94 -350.9 7.54 -428.8 - -
10/23/14 1.8 2.87 480.3 8.83 -309.2 8.12 -332 7.76 -277.3 7.91 -326.9 7.77 122
10/29/14 22 2.75 475 7.94 -277.2 7.34 -285 7.34 -215.9 7.27 -281.6 - -
11/05/14 2.3 2.86 462.2 8.26 -263.7 7.48 -267.5 7.45 -193.3 7.63 -316.7 7.21 163
11/10/14 2.0 2.71 486.9 8.29 -227.3 7.50 -292.3 8.10 -275.2 7.30 -273.5 7.22 174.5
12/09/14 2.0 2.77 471.2 8.33 -271.3 7.50 -316.2 7.81 -255.6 7.43 -318 7.61 9.7
01/14/15 22 235 455.3 8.01 -322.1 7.52 -306.7 8.38 -296.3 7.39 -360.1 7.47 -216.2
02/04/15 2.0 2.64 490 8.35 -311.5 7.76 -306.3 7.80 -276.3 7.69 -301.6 7.5 -88.9
03/17/15 1.9 233 498.5 8.9 -338.9 7.35 -318.9 7.10 -245.1 7.04 -294.4 7.33 156.9
04/14/15 1.6 2.88 452 8.72 -296.4 7.62 -299.8 8.02 -247.2 7.51 -303.3 8.32 16.7
04/22/15 1.6 2.79 434.5 8.53 -273.6 7.49 -257.2 7.67 -304.8 7.27 -247.9 8.03 66.7
04/29/15 1.6 2.80 460.2 8.61 -333.7 7.78 -302.9 7.88 -280.5 7.48 -333.3 7.72 52.0
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY
Draft - Provisional Data

Manhole 4 or 5 Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 (Na SI;I 3:sin Manhole 7 or 9 Aspen Seep Bioreactor
Influent’ (Biocell 1 Influent) Effluent/Biocell 2 . 8 (Biocell 2 Effluent) Effluent
Date location)
Influent)
Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP
(gpm) |(G.u)]| (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV)
05/06/15 14 2.73 494.6 8.48 -3024 7.92 -337.1 7.80 -279.8 7.58 -361.7 8.36 10.1
05/12/15 1.5 2.75 482.5 8.49 -333.8 7.74 -294.9 7.25 -249.5 7.38 -320.9 7.68 42.7
05/27/15 1.8 2.59 471.5 8.13 -326.5 8.30 -318.5 7.10 -281.5 7.26 -338 7.15 -261.8
06/03/15 14 2.95 433.6 8.27 -331.3 8.10 -302.2 7.54 -254.3 7.29 -294.7 - -
06/09/15 14 2.79 454.8 821 -289.1 8.11 -269.8 6.79 -248.1 7.07 -267.3 - -
06/16/15 1.3 2.65 385 8.35 -404.4 8.32 -377.3 7.41 -356.7 7.40 -402.1 7.85 -217.3
07/01/15 1.7 2.77 301.2 8.09 -383.2 7.14 -407.6 6.68 -321.6 6.92 -394.6 - -
07/08/15 2.0 2.69 385.3 7.9 -327 7.58 -399.6 7.45 -338.2 7.59 -400.2 - -
07/14/15 14 2.85 381.3 9.77 -467.5 7.38 -370 7.12 -322.7 7.41 -405.2 8.18 -211.9
07/16/15 14 2.84 383.4 8.16 -346 7.08 -383.8 7.28 -331.0 6.88 -370 8.19 -271.7
07/21/15 1.6 2.66 389 8.04 -308.1 7.32 -3553 7.31 -291.3 7.25 -305.5 7.7 -159.7
07/28/15 12 2.94 338.7 8.37 -328.3 7.53 -366.9 7.51 -315.7 7.50 -348.1 8.10 -156.1
08/03/15 1.2 2.74 376.5 8.29 -371.3 7.66 -382.6 7.48 -334.5 7.28 -379.1 7.68 -94.2
08/14/2015"° 22 240 4136 - - - - - - - - R R
08/20/2015" 1.2 274 3933 - - - - - - - - - -
08/26/2015"° 1.0 255 3447 - - - - - - - - R R
09/04/15 12 2.75 416.3 8.16 -383.5 7.60 -402.7 7.57 -3554 7.57 -407.9 - -
09/10/15 1.1 2.78 362.2 7.98 -360.1 7.26 -360.9 7.65 -347.8 7.11 -399.7 - -
09/18/15 1.2 2.53 284.4 7.92 -343.1 7.20 -383.6 7.75 -353.9 7.14 -388.9 - -
09/23/15 12 2.76 365.0 834 -450.9 7.76 -442.9 7.80 -347.6 7.50 -419.6 - -
09/30/15 1.3 2.74 365.0 8.17 -378.7 7.58 -431.1 7.31 -367.5 7.41 -408.3 - -
10/07/15 1.3 2.66 367.5 8.06 -320.7 7.54 -3704 6.89 -333.9 7.28 -388.9 - -
10/14/15 1.3 2.79 356 8.32 -343.6 7.80 -362.3 7.10 -298.1 7.42 -396.5 - -
10/22/15 12 2.81 348.1 8.51 -292.8 7.55 -367.9 7.58 -270.5 7.74 -384.4 7.53 107.5
11/12/15 12 2.61 392.3 8.35 -312.9 7.70 -341.8 7.52 -295.8 7.61 -376.8 8.29 -106.4
12/02/15 14 2.26 407.3 8.7 -354.3 7.11 -377.1 7.08 -330.5 6.99 -370.5 7.03 -96.1
01/12/16 14 224 419.7 8.4 -371.9 7.23 -408.1 9.89 -262.1 7.52 -399.9 7.92 -148.6
03/17/16 3.6 2.54 424 7.48 -209.6 7.46 -343.7 6.87 -258.7 7.25 -357.4 7.48 209.2
04/18/16 35 2.71 411.2 7.47 -199.6 7.76 -1734 7.02 -188.8 8.09 -315.9 7.89 -45.1
05/11/16 54 2.89 383.9 7.69 -234.8 7.39 -350 6.19 -316.9 7.05 -366.7 7.34 -1124
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TABLE 2

ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS

DECEMBER 2017 MONTHLY SUMMARY
Draft - Provisional Data

Manhole 4 or 5 Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 . Manhole 7 or 9 Aspen Seep Bioreactor
Influent" (Biocell 1 Influent) Effluent/Biocell 2 (NaOH dosing (Biocell 2 Effluent) Effluent
Date location)
Influent)
Flow | pH| ORP pH ORP pH ORP pH ORP pH ORP pH ORP
(gpm) |(.u)]| (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV)
05/18/16 7.0 2.69 398.6 8.3 -241.7 7.35 -362.6 5.54 -266.5 7.24 -356.9 7.59 -124.5
05/26/16 5.0 2.72 399.2 791 -229.7 7.93 -248.3 6.80 -3114 7.08 -354.7 7.53 50.5
05/31/16 52 2.85 400.5 8.05 -229.7 7.75 -306.7 7.15 311.9 6.81 -338.7 7.42 -108.5
06/06/16 6.0 2.58 4184 8.49 -249.6 7.64 -379.1 7.38 -356.3 7.25 -394 4 7.67 -96.9
06/14/16 472 2.33 446.8 8.32 -247.3 8.33 -368.8 7.25 -335.2 7.45 -386.9 7.59 -24.9
06/21/16 52 2.86 479 8.26 -136.9 7.38 -275.5 7.48 -279.8 7.36 -311.9 7.83 -23.4
06/28/16 5.0 298 489.7 7.83 -267.7 7.15 -276.7 7.21 -233.3 7.15 -298.1 7.90 -53.4
07/06/16 52 3.08 465.1 8.02 -255.6 7.27 -286.2 7.05 -224.6 7.32 -294.7 7.54 -59.2
07/12/16 5.3 2.65 478.3 8.64 -273.2 7.16 -300.1 7.26 -271.5 7.21 -299.9 7.42 383
07/19/16 52 291 499.7 8.32 =252 7.16 -284.4 7.34 -257.8 7.24 -312.5 7.31 27
07/26/16 5.0 2.86 486.6 8.57 =272 7.29 -229.7 6.97 -98.2 7.09 -214.7 7.27 -10.6
08/03/16 5.0 2.52 468.3 842 -314.8 7.21 -340.6 7.12 -306.4 7.16 -353 7.43 10.6
08/09/16 5.0 3.36 -52.1 8.14 -338 7.10 -328.7 7.50 -325.5 7.43 -358.6 8.17 -77.8
08/16/16 5.0 2.73 4727 8.66 -290.1 7.27 -339.0 7.23 -279.0 7.31 -349.5 8.41 -189.6
08/24/16 5.0 2.80 461.5 8.11 -313.8 7.16 -334.6 6.88 -275.0 7.19 295.0 - -
08/31/16 4.5 2.43 493.3 7.89 -313.0 7.08 -323.8 7.11 -295.7 7.45 -391.9 - -
09/07/16 4.8 2.84 4443 8.25 -319.7 7.45 -328.7 7.72 -302.2 7.53 -312.7 - -
09/12/167 45 2.59 497.7 8.24 -285.1 7.38 -300.5 7.72 -281.9 7.27 -311.2 8.37 954
09/20/16 5.0 2.15 500.9 7.67 -296.1 7.02 -303.8 7.26 -251.5 6.93 -299.4 - -
09/28/16 45 2.38 442.5 8.15 -317.8 7.52 -353.0 7.31 -275.7 7.40 -373.8 - -
10/06/16 49 2.69 4258 8.32 -281.3 7.38 -296 7.78 -267.1 7.26 -293.3 - -
10/13/16 4.5 2.6 435.7 9.96 -361.9 7.57 -364.3 7.47 -287.1 7.45 -3494 8.03 105.3
10/20/16 5.0 2.18 463.8 8.06 -298.2 7.36 -356.7 7.70 -302.5 7.50 -370.1 8.33 -142.5
11/08/16 4.8 2.56 417.2 9.04 -386.7 7.39 -370.1 7.35 -281.7 7.30 -376.2 7.77 59.2
12/02/16 4.5 2.13 453.2 7.68 -297.3 7.11 -295.1 7.44 -290.9 7.01 -3334 7.58 -208.1
1/6/2017 1 5.0 0.95 495 - - - - - - - - 7.77 -204.7
02/01/17 5.5 2.77 425.5 8.98 -2937 8.50 -341.9 8.23 -386.9 8.24 -367.9 7.44 -231.9
03/21/17 15.0 2.72 273.5 - - - - 9.64 -62.5 - - 6.84 -13.5
04/10/17 28.0 2.84 379.1 - - - - 6.75 -159.0 - - 6.36 -23.9
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TABLE 2
ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS
DECEMBER 2017 MONTHLY SUMMARY
Draft - Provisional Data

Manhole 4 or 5 Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 . Manhole 7 or 9 Aspen Seep Bioreactor
Influent" (Biocell 1 Influent) Effluent/Biocell 2 (NaOH dosing (Biocell 2 Effluent) Effluent
Date location)
Influent)

Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP

(gpm) |JG.u)]| (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (sn.) (mV) (s.u.) (mV)
04/12/17 25.5 1.98 440 7.46 -391.2 6.75 -176.6 7.99 -227.8 6.57 -212.5 5.73 -114.0
04/21/17 323 2.92 427.1 7.23 -110.2 6.42 -191.8 6.71 -7.3 6.43 -233.8 6.26 16.7
04/26/17 - 2.97 403.1 7.27 -293.4 6.92 -138.2 6.44 89.3 6.53 -214.6 6.75 40.6
04/28/17 36.4 - - - - - - - - - - - -
05/03/17 30.0 2.93 446.6 8.32 -229.2 7.68 -228.7 8.32 -29.8 6.94 -265.8 6.48 68.8
05/11/17 26.0 2.76 479.7 8.76 212.0 7.80 -301.7 8.89 -122.9 7.24 -269.6 7.27 2.1
05/12/17 - 2.84 365.8 - - - - - - - - 7.37 77.2
05/18/17 - 2.95 357.2 8.16 -332.2 7.23 -332.3 8.12 -554 7.01 -325.4 - -
05/24/17 - 2.88 467.9 8.4 -289.4 7.52 -296.5 8.81 -261.9 6.90 -289.9 6.52 -8.5
06/01/17 19.3 3.07 593.9 8.13 -245.2 7.07 -339.5 7.55 -378.2 6.92 -261.8 7.65 414
06/05/17 18.3 - - - - - - - - - - - -
06/06/17 - 3.05 318.2 7.72 -443 .8 7.20 -439.1 8.50 -178.2 7.08 -453.9 7.65 57.0
06/13/17 18.0 - - - - - - - - - - - -
06/14/17 - 2.97 392.7 7.57 -196.2 7.04 -340.6 8.18 -238.1 6.66 -367.6 7.75 -95.7
06/15/17 - 2.59 420.8 - - - - - - - - 7.63 77.8
06/21/17 16.2 2.98 392.5 8.63 -326.4 7.24 -397.6 8.46 -361.6 6.85 -398.1 - -
06/28/17 - 2.99 385.8 - - - - 8.03 -244.0 - - - -
06/29/17 14.6 - - - - - - - - - - - -
07/06/17 - 3.00 389.9 8.32 -294.7 7.98 -2423 8.19 -300.9 6.86 -399.3 7.90 -180.1
07/07/17 15.6 - - - - - - - - - - - -
07/12/17 16.0 3.00 384.5 8.32 -369.9 7.09 -404.1 8.33 -418.0 6.80 -417.6 - -
07/13/17 - 3.00 392.1 - - - - - - - - 7.71 -173.6
07/20/17 17.5 3.08 366.2 83 -391.8 7.58 -416.7 8.09 -418.6 7.12 -419.5 7.84 -153.6
07/27/17 14.5 2.67 383.1 - - - - 8.64 -406.5 - - 7.97 -245.6
08/02/17 13.2 2.87 491.7 8.19 -299.4 7.57 -296.6 8.65 -269.8 7.05 -296.0 8.34 -84.8
08/09/17 15.0 3.03 485.7 7.88 -153.8 7.57 -256.6 7.60 -266.7 7.00 -304.5 - -
08/16/17 14.7 2.88 370.7 8.26 -287.3 7.92 -359.8 9.15 -178.8 7.38 -399.8 7.25 12
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TABLE 2
ASPEN SEEP BIOREACTOR TREATMENT SYSTEM - RECENT FLOW, pH, AND ORP FIELD MEASUREMENTS
DECEMBER 2017 MONTHLY SUMMARY
Draft - Provisional Data

Manhole 4 or § Manhole 6
Aspen Seep Bioreactor Manhole 1 or 2 (Biocell 1 (NaOH dosin Manhole 7 or 9 Aspen Seep Bioreactor
Influent’ (Biocell 1 Influent) Effluent/Biocell 2 . 8 (Biocell 2 Effluent) Effluent
Date location)
Influent)
Flow pH ORP pH ORP pH ORP pH ORP pH ORP pH ORP
(gpm) |J(.u)] (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV) (s.u.) (mV)

08/23/17 15.0 2.89 374.3 842 -297.2 7.49 -406.5 8.74 -380.5 6.57 -412.2 8.03 53.1
08/29/17 13.0 2.77 414.8 832 -310.2 7.45 -366.8 9.02 -283.1 6.70 -390.9 8.30 25.0
09/07/17 15.0 2.94 401.6 840 -4453 7.70 -372.3 8.45 -295.6 6.84 -421.8 8.14 424
09/14/17 15.5 281 3943 - - - - 7.11 -171.3 - - 7.51 -133.6
09/27/17 14.0 3.08 2639 9.00 -479.7 8.45 -529.5 9.02 -31.9 7.66 -502.8 7.36 105.9
10/06/17 15.0 3.00 -146.2 8.86 -272.1 8.08 -342.0 6.14 -153.3 7.21 -410.0 - -
10/12/17 12.0 - - - - - - - - - - - -
10/13/17 - 2.94 366.2 9.14 -271.9 8.86 -340.5 9.55 -191.1 7.16 -394.3 8.00 99.2
10/19/17 13.0 2.83 384.3 8.14 -249.2 6.92 -352.9 8.29 -184.1 6.97 -376.2 7.44 94.1
10/26/17 13.0 295 392.8 8.35 -227.5 7.29 -356.6 8.20 -195.7 7.03 -378.8 7.65 96.2
11/08/17 12.0 2.65 396.5 824 -229.0 7.55 -352.4 8.20 -196.9 7.28 -357.4 7.58 117.7
12/14/17 12.0 3.08 361.8 8.80 -184.7 7.83 -313.2 9.44 -162.2 7.04 -297.5 7.55 100.2

Notes Abbreviations

! Aspen Seep Bioreactor influent flow rate measurements are field measurements collected with a graduated bucket and stop "-" - not measured, not recorded, or bioreactor operation did

watch. not have flow at given location on the specified date.

2 Low pH measurements due to power outage and associated chemical pump downtime during the inverter failure on 11/29/10. gpm - gallons per minute

3 Low pH measurements due to increase in system flow rates; chemical dosing rates lagged behind these system flow rate mV - mﬂl.ivollts ) )

increases and were unable to prevent decrease in system pH. ORP - oxidation/reduction potential

* Field measurements at intermediate bioreactor manholes were not collected when recirculation operations were s.u. - standard unit

interrupted due to sludge dewatering operations, biocell flushing, or other maintenance activities.

5 ORP measurements may be inaccurate due to probe calibration issues.

6Low pH measurements due to a power outage and associated chemical pump shutdown.

7 Effluent parameters were collected at the sludge dewatering filtrate discharge.

8 High ORP measurements in manholes due to recirculation system downtime.

° Effluent only parameters were collected during effluent launder screen repairs.

10 Influent only parameters were collected during Aspen solids management.
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